Abbreviations: dd H20 = double-distilled water; ddNTP = dideoxynucleioside triphosphate; dNTP = deoxynucleoside triphosphate; LB = Luria-Bertani; MW = molecular weight; PCR = polymerase chain reaction; pI = isoelectric point; Tm = melting temperature; u = units Control of colibacillosis is important to the poultry industry because multimillion dollar losses are caused by Escherichia coli infections (12) . Understanding the virulence mechanisms employed by E. coli could greatly improve colibacillosis control strategies. Identification of common traits among avian E. coli isolates would provide an exploitable target for use in the control of avian colibacillosis (1,9,22). Studies in our laboratory and others have suggested that E. coli traits promoting bacterial survival in host complement may be characteristic of avian E. coli isolates and that these traits may be exploited for identification and control purposes ( 16), is possession of the iss gene. That study showed that iss was much more likely to be found in disease-associated avian E. coli isolates than in the E. coli isolated from the feces of healthy birds. The iss, gene, which may have been derived from a lysogenic lambda infection because of its identity to the lambda bor gene (2,3), has previously been found to contribute to the complement resistance of a human E. coli isolate (4). We describe here the identification, cloning, and characterization of iss from a virulent avian E. coli isolate and make predictions about its protein product, Iss.
MATERIALS AND METHODS
Bacterial strains and plasmids. A virulent wildtype avian E. coli isolate (laboratory designation E. coli V-2) isolated from a chicken with systemic colibacillosis (13,24) was used as the source of iss. This strain is an 02 serotype and has been well characterized as to its virulence and other biochemical traits (10,13,14). The virulence of E. coli V-2 has been assayed and verified by a chicken embryo lethality test and in chickens (13,24). XL1-Blue (Stratagene, La Jolla, CA) was used as the host for all plasmid clones. The plasmid pGEM-T (Promega Corp., Madison, WI) was used to clone the amplified fragment carrying iss. The iss clone created was named pLN301. Cultures were grown in Luria-Bertani (LB) broth (Difco, Detroit, MI) and on LB agar (Difco) with or without antibiotics as required. 
RESULTS AND DISCUSSION
The primers used successfully to amplify the region of DNA carrying the iss gene from the virulent avian E. coli isolate in this study (Fig.  1) were derived from the iss sequence obtained from a pathogenic human E. coli isolate described by Chuba et al. (6) . The iss upper primer is not homologous to the DNA upstream of bor (6); therefore, this primer pair specifically amplifies the iss gene of E. coli. The nucleotide sequence of the iss gene obtained from the avian E. coli isolate is 310 bases long (Fig. 1,  iss[AEc] ). The alignment of iss from the avian E. coli isolate with iss from the human E coli isolate and lambda bor, the gene from which iss may be derived (2,3), is shown in Fig. 1 . The iss gene was found to have 96.8% sequence identity, excluding gaps, with iss obtained from a pathogenic human E. coli isolate (Fig. 1,  iss[HEc] ), 89.4% identity, excluding gaps, with the lambda bor gene (Fig. 1, bor gene sequence from the human E. coli isolate, which results in a frameshift in the translated protein sequence. The 10 amino acid change due to this frameshift is located in the middle of Iss from the avian E. coli isolate, resulting in an 87% amino acid sequence identity between the Iss proteins of the avian and human E. coli isolates (Fig. 2) . The amino-terminal region of Iss from the avian E. coli isolate has structural features characteristic of a cleavable signal sequence and spans amino acids 17-22.
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The iss locus of the conjugative plasmid ColV I-K94 described by Binns suggest that iss and the protein it encodes play a much more prominent role in the pathogenesis of avian colibacillosis than they do in human E. coli infections. They also suggest that iss may be a potential target for detection and control measures associated with avian colibacillosis.
In this study, iss from an avian E. coli isolate was successfully cloned, its identity verified, and its sequence analyzed in an effort to lay the groundwork for determining the potential of iss as the basis of diagnostic and control procedures. Currently, efforts are under way in our lab to evaluate the use of iss in detection assays employing hybridization or amplification tech-nology. Also, the protein product of this sequence is being used as an immunogen to elicit protection against E. coli infection in birds and to stimulate monoclonal antibody production with the idea that these antibodies could be used in detection assays.
